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DETAILED ACTION 

This is a response to Applicant's amendment filed on 02/14/2007. By virtue of this 
amendment, claims 17-21 are newly added; thus, claims 1-21 are currently presented in the 
instant application. 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 4-9, 12-17 and 20-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the Applicant's Admitted Prior Art (Fig. 1 A) in view of Tomobe et al. (U.S. Patent No. 
6,198,334). 

With respect to claims 1, 4-7, 9, 12-15, 17 and 20-21, the Applicant's Admitted Prior Art 
(Fig. 1 A) discloses a phase-interpolation circuit for outputting a third clock signal, the circuit 
comprising (I) a first inverter [1 1] for receiving a first clock signal [CK1], and (2) a second 
inverter [12] for receiving a second clock signal [CK2], and an output end connected to an output 
end of the first inverter to form a common output end [V0] to output the third clock signal; in 
which the phase of the third clock signal is determined by the phase of the first clock signal and 
the second clock signal. 

The Applicant's Admitted Prior Art (Fig. 1) does not disclose a detailed configuration of 
the inverters, including (1) a first controlled switch connecting between the first inverter, the 
second inverter, and a power source; wherein the first controlled switch is (i) "OFF" when the 



Application/Control Number: 10/773,450 Page 3 

Art Unit: 2816 

first clock signal is in a first state (or when both the first and second double-level clock signals 
are in the first state), and (ii) is "ON" when the first clock signal is in a second state (or when 
both the first and second clock signals are in the second state), (2) a second controlled switch 
connecting between the first inverter, the second inverter, and ground; in which (i) the second 
controlled switch is "ON" when the first clock signal is in the first state (or when both the first 
and second clock signals are in the first state), and (ii) is "OFF" when the first clock signal is in 
the second state (or when both the first and second clock signals are in the second state), (3) 
(including limitations claimed in claim 4) a first PMOS connecting between the first inverter and 
the power source, being "OFF" when the first clock signal is in the first state, and being "ON" 
when the first clock signal is in the second state; a second PMOS connecting between the second 
inverter and the power source, being "OFF" when the second clock signal is in the first state (or 
when both the first and second clock signals are in first state), and being "ON" when the second 
clock signal is in the second state (or when both the first and second clock signals are in second 
state), and the first controlled switch and the second controlled switch are to avoid a short circuit 
current of the phase-interpolation circuit (4) (including limitations claimed in claim 5) a first 
NMOS connecting between the first inverter and the ground, being "OFF" when the first clock 
signal is in the second state (or when both the first and second clock signals are in the second 
state), and being "ON" when the first clock signal is in the first state (or when both the first and 
second clock signals are in the first state)', & second NMOS connecting between the second 
inverter and the ground, being "OFF" when the second clock signal is in the second state (or 
when both the first and second clock signals are in the second state), and being "ON" when the 
first clock signal is in the first state (or when both the first and second clock signals are in the 
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first state), (5) (including limitations claimed in claim 6) the first controlled switch being (i) a 
PMOS, and (6) (including limitations claimed in claim 7) the second controlled switch being (i) 
anNMOS. 

Tomobe et al. discloses, in Fig. 1, a detailed configuration of a CMOS inverter circuit. 
The CMOS inverter circuit comprises (1) an input end [INPUT TERMINAL], (2) a first 
controlled switch [PI], (3) a CMOS inverter [P2, N2], and (4) a second controlled switch [Nl]; 
wherein all [PI, P2, Nl, N2] are connected in series. 

To modify the phase interpolation circuit of the Applicant's Admitted Prior Art (Fig. 1 A) 
by configuring in the CMOS inverters of the Applicant's Admitted Prior Art (Fig. 1 A) with the 
PMOS and NMOS transistors connected in series in each inverter to cause switching speeds of 
the transistors and thus to improve the noise resistance performance of the phase interpolation 
circuit would have been obvious to one of ordinary skills in the art at the time of the invention 
since such a configuration of the PMOS and NMOS transistors in the CMOS inverters for the 
stated purpose has been a well-known practice in the art as evidenced by the teachings of 
Tomobe et al. (see Tomobe et al.; Abstract, lines 1-7). 

With respect to claims 8 and 16, the Applicant's Admitted Prior Art (Fig. 1 A) teaches 
that the inverters are CMOS inverters (see page 4, line 6, of the specification of the instant 
application). 

3. Claims 2-3, 10-1 1 and 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the Applicant's Admitted Prior Art (Fig. 1 A) in view of Tomobe et al. (U.S. Patent No. 
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6,198,334) as applied to claims 1, 9 and 17 above, and further in view of Kim (U.S. Patent No. 
6,225,847). 

With respect to claims 2, 10 and 18, the combined teachings of the Applicant's Admitted 
Prior Art (Fig. 1 A) and Tomobe et al. disclose all of the claimed limitations as expressly recited 
in claims 1, 9 and 17 above, except for a third inverter having (i) an input end connected to the 
common output end, and (ii) an output end for outputting a third clock signal. 

Kim discloses, in Fig. 2, a CMOS clock generating circuit comprising an inverter [INV3] 
which has (i) an input end [34] connected to the common output end [output of element 3], and 
(ii) an output end for outputting a clock signal [Clk]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to additionally configure in the interpolation circuit of the combination The Applicant's admitted 
Prior art (Fig. 1 A) and Tomobe et al. an inverter having an input end for connecting to the 
common output end (of the phase interpolation circuit of the combination) and an output end for 
outputting a clock signal as taught by Kim to obtain an inverted and buffered output clock signal 
since such an arrangement of the additional inverter would provide a complementary output 
clock signal that would be needed for a specific application to acquire an optimal performance. 

With respect to claims 3,11 and 19, the combined teachings of the Applicant's Admitted 
Prior Art (Fig. 1 A) and Tomobe et al. disclose all of the claimed limitations as expressly recited 
in claims 1 and 9 above, except for (1) an inverter (or a fourth inverter as claimed) having an 
output end connected to the first inverter in order to output the first double-level clock signal to 
the input end of the first inverter, and (2) another inverter (or a fifth inverter as claimed) having 
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an output end connected to the second inverter in order to output the second double-level clock 
signal to the input end of the second inverter. 

Kim discloses, in figure 3, the configuration of an inverter [11] having (i) an input end 
[Nl] connected to an input clock signal [Clk], and (ii) an output end [N2] for outputting an 
inverted clock signal [Clk\] to an input end [22] of an inverter [QP1 1, QN12]. Kim does not 
teach another inverter for a respective second inverter. 

However, this practice of configuring an inverter for receiving an input clock signal and 
outputting an inverted clock signal to another inverter would provide complementary clock 
signals of exact phase and timing (see Kim, col. 2, lines 39-49), that would be needed for a 
specific application to acquire an optimal performance. For such an advantage, to implement the 
phase interpolation circuit of the combination The Applicant's Admitted Prior Art (Fig. 1 A) and 
Tomobe et al. by arranging an inverter for receiving the input clock signal and outputting an 
inverted clock signal to a following inverter as taught by Kim would have been deemed obvious 
to a person skilled in the art. 

Remark 

4. Applicant's argument filed 02/14/2007 has been fully considered but they are not 
persuasive. 

With respect to Applicant's argument regarding claims 1 and 9, at page 12, first 
paragraph, lines 5-6, that the reference to Tomobe et al illustrates inverter circuit with only one 
input terminal for an input signal, a) First, in response to Applicant's argument against the 
reference individually, one cannot show nonobviousness by attacking references individually 
where the rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
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USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed Cir. 1986). 
Clearly, it is the combination of all of the previously recited art (i.e. AAPA Fig. 1 A and Tomobe 
et al.) that discloses a phase interpolation circuit with the claimed details, as can be seen in the 
previous office action rejection; b) Second, again it is the combination of AAPA Fig. 1 A and 
Tomobe et al. that discloses the limitations of claims 1 and 9, Tomobe et al. discloses, in Fig. 1, 
an inverter with one input terminal for an input signal and AAPA Fig. 1 A shows the structure of 
a phase interpolation circuit with two inverters. As such, the combined teachings of AAPA Fig. 
1A and Tomobe et al.'s Fig. 1 disclose two inverters with two input terminals for two input 
signals amongst other claimed limitations, in claims 1 and 9. 

Regarding Applicant's arguments still with respect to claims 1 and 9, at page 14, last 
paragraph, Applicant challenges the examiner's motivation for combining AAPA Fig. 1 and 
Tomobe et al.'s Fig. 1 to arrive at the claimed invention. First, motivation has been provided in 
the office action; and second, it is not necessary that the cited references or prior art actually 
suggest expressly or in so many words, the changes or improvements that the Applicant has 
made. The test for combining references is what the references as a whole would have suggested 
to one of ordinary skill in the art. In re Sheckier, 168 USPQ 716 (CCPA 1971) : In re 
McLaughlin 170 I USPQ 209 (CCPA 1971); In re Young 159 USPQ 725 (CCPA 1968). 

In response to applicant's argument, at page 15, last paragraph, that the examiner's 
conclusion of obviousness is based upon improper hindsight reasoning, it must be recognized 
that any judgment on obviousness is in a sense necessarily a reconstruction based upon hindsight 
reasoning. But so long as it takes into account only knowledge which was within the level of 
ordinary skill at the time the claimed invention was made, and does not include knowledge 
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gleaned only from the applicant's disclosure, such a reconstruction is proper. See In re 
McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 1971). 

Similarly, at page 16, third paragraph, Applicant challenges the examiner's motivation 
for combining references. Response to this same argument has been provided in the paragraph 
above. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Inquiry 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Linh M. Nguyen whose telephone number is 571-272-1749. The 
examiner can normally be reached on 7-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy P. Callahan can be reached on 571-272-1740. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 



Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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